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The present invention r lates to processes for 
forming lithographic patterns with dry-developable, 
top surface imageable photoresist compositions. 

There has been a continuing desire in the elec- 
tronics industry to obtain higher circuit density in mi- 5 
croelectronic devices. To achieve the higher degree 
of integration necessary to meet the ground rules for 
such devices, lithographic techniques have been sub- 
jected to improvements which enhance the resolution 
of lithographic patterns in photoresist films. w 

Aqueous base developable photoresist composi- 
tions which crosslink through electrophilic aromatic 
substitution have been disclosed in Reck et a!., SPIE 
Regional Technical Conference on Photopolymers , 
Ellenville, NY, 63 (1988). Such formulations are char- is 
acterized by having 3 structural components which in- 
clude (a) an aromatic moiety, such as poly(4- 
hydroxystyrene) or novolak, which is susceptible to 
electrophilic aromatic substitution and allows for de- 
velopment under ionizing conditions, (b) a stable sub- 20 
stance which is capable upon reaction with acid, of 
generating an electrophile, viz., a carbocationic spe- 
cies whose precursor is the acetate of an aryl methy- 
lol, and (c) a photo-acid generator which is an onium 
salt such as triphenylsulfonium hexafluoroantimon- 25 
ate. Upon exposure latent images are formed consist- 
ing of a strong acid dispersed in the exposed areas 
of the resist film. When the film is baked briefly after 
exposure, the acid cleaves the acetate group of the 
latent electrophile to produce a benzylic carbocationic 30 
species which reacts immediately with the surround- 
ing phenolic resin to form new carbon-carbon bonds. 
Such formation of new carbon-carbon bonds results 
in an increase in molecular weight of the resin or its 
crosslinking, thereby drastically altering its solubility 35 
properties. Subsequent development in dilute base 
affords a negative-tone image of the mask. (Systems 
which included novolak resins were said to exhibit an 
unacceptable high optical density in deep UV). 

In Schellekens et al., Proc. SPIE 1086, 220 40 
(1989), single layer resist systems are provided that 
involve the gas phase silylation and dry development 
of diazoquinone novolak resists and poly(vinylphenol) 
resists in the novolak case a novolak identified as AZ- 
Protective Coating was used and 2,6-bis(hydroxyme- 45 
thyl)-4-t-butyl-1-hydroxybenzene was used as a 
crosslinking agent and diphenyliodonium hexafluoro- 
phosphate was used as the deep UV sensitizer. In the 
case of the poly(vinyiphenols), hexamethoxymethyl- 
melamine was used as the crosslinker and 2(4-phe- so 
ny1-phenyl)-4,6-bis(trichlorolmethyl)-s-triazine was 
used as the sensitizer. The authors of this paper took 
the position that the crosslinking both in the case of 
the novolak species and in the case of the 
polyvinyl phenols) occurs due to an esterification 55 
mechanism. The crosslinking sites are the hydroxy 
groups on the polymer chain. This paper further dis- 
clos s th silylati n f the resists using both hexam- 



ethyl disilazane and trimethylsilyldimethyl amine as 
silylating agents. 

US-A- 4.613.398 to Chiong et al. is directed to 
methods for formation of tch resistant resists 
through the preferential perm ation of organometal- 
lic materials into the differentially exposed polymeric 
resist materials. In certain embodiments, the differen- 
tial permeation is achieved through the crosslinking 
of the polymer molecules to increase the molecular 
weight of the polymer and reduce its permeability. 
Typical of the photocrosslinkable polymers are those 
which contain functional groups such as hydroxy, car- 
bonyl, phenol, amine and imide NH. These polymers 
include novolak resins, resoles, epoxides, and poly- 
mers containing azido groups and polyviynyl phenol 
additionally crosslinking maybe through polyfunction- 
al monomers and prepolymers containing double 
bonds and epoxy groups. 

US-A- 4.810.601 to Allen et al. is concerned with 
the formation of top surface images in resist films that 
transfers the image to only the top surface of the film 
so that the subsequent treatment with organometallic 
reagent occurs only in the top fraction of the film 
which is more permeable or more reactive to the or- 
ganometallic reagent giving a structure which is 
equivalent to a bi or multilayer system. That disclo- 
sure is directed primarily to those materials which 
have recurrent acid labile pendent groups that when 
released from the polymer chain provide sights for re- 
action with the organomatallic material. 

The present invention relates to processes for 
generating positive tone resist images on a substrate 
comprising the steps of: 

(a) coating the substrate with a film comprising (i) 
a film-forming aromatic polymer resin having 
functional groups which activate said resin to sta- 
bilize said resin to electrophilic aromatic substitu- 
tion, (ii) an acid catalyzable crosslinking agent 
which forms a carbon ium ion upon reaction with 
acid, and (iii) a radiation degradable acid gener- 
ator which is adapted to absorb imaging radia- 
tion, such that, upon crosslinking, said composi- 
tion is more highly densified and us less perme- 
able to the absorption of an organometallic re- 
agent in the crosslinked regions than it is in the 
non-crosslinked regions; 

(b) imagewise exposing of the film to mid or deep 
UV radiation to cause densif ication of the resin in 
the exposed portion of the film; 

(c) contacting said film with an organometallic re- 
agent to absorb the organometallic agent in such 
more permeable unexposed areas; and, 

(d) etching the film with reactive ions to yield a 
positive r sist pattern. 

In the preferred embodiment of the invention the 
carbon ium ion formed is a benzyl carbonium ion. 

In an alternative embodiment of the pr sent in- 
vention, an aromatic dye may be included in the com- 
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position. 

A more thorough disclosure of the present inven- 
tion is presented in the detailed description which fol- 
lows and in the accompanying drawings. 

Fig. 1 is a photo micrograph showing images 
made by the process of the invention. 

Fig. 2 is a plot of sensitivity and constrast using 
the process of the invention. 

Fig. 3 is a plot showing percent silylation as a 
function of process terperature. 

Fig. 4 is a comparison of image degradation as a 
function of silylation terperature. 

Fig. 5 shows an image profile made using a dyed 
photoresist. 

Fig. 6 shows deep UV imaging of a photoresist 
using monomeric crosslinking agents. 

Fig. 7 shows i-line imagaing of a photoresist using 
monomeric crosslinking agents. 

The present invention relates to processes for 
generating positive tone resist images on a substrate 
comprising the steps of: 

(a) coating the substrate with a film comprising (i) 
a film-forming aromatic polymer resin having 
functional groups which activate said resin to 
electrophilic aromatic substitution, (ii) an acid 
catalyzable crosslinking agent which forms a car- 
bonium ion upon reaction with acid, and (iii) a ra- 
diation degradable acid generator which is adapt- 
ed to absorb imaging radiation, such that, upon 
crosslinking, said composition is more highly 
densified and us less permeable to the absorp- 
tion of an organometallic reagent in the cross- 
linked regions than it is in the non-crossl inked re- 
gions; 

(b) imagewise exposing of the film to mid or deep 
UV radiation to cause crosslinking of the resin in 
the exposed portion of the film; 

(c) contacting said film with an organometallic re- 
agent to absorb the organometallic agent in such 
more permeable unexposed areas; and, 

(d) etching the film with reactive ions to yield a 
positive resist pattern. 

In the first step of the process of the present in- 
vention, a suitable substrate such as silicon, silicon 
oxide, silicon nitride or galium arsenide is coated with 
a film comprising the resist composition which is dis- 
solved in a suitable organic solvent. 

The aromatic polymer resin has functional groups 
which are preferably phenolic hydroxy groups, which 
activate the aromatic ring to electrophilic aromatic 
substitution. Typically such aromatic polymer resins 
will be activated ring syst ms such a polyhydroxys- 
tyrene or novolak resins. Thes materials include co- 
polymers ther of and should be consider d to com- 
prise poly(hydroxystyrene), poly(hydroxystyrene-co- 
t-butytoxycarbonyioxystyrene), pdy( hydroxys tyrene-co- 
hydroxymethylstyrene), poly(hydroxystyr ne-co-acet- 
oxymethylstyren ) alkyl substituted polyvinyl phenols 



and novolak resins such as cresol novolak, ethylphe- 
nol novolaks, xylenol novolaks, etc. 

The acid catalyzable crosslinking agent is carbo- 
nium ion precursor. The preferred carbonium ions are 

5 benzylic carbonium ions, that is, phenyl methyl in 
form, and more than one carbonium ion site may be 
present on the precursor. Typical functional groups 
which react with acid to form carbonium ions are acet- 
ate groups on benzyl acetate type structures. The ar- 

w omatic ring may be part of a polymer chain an be 
monomeric and may contain substituents which pro- 
mote the formation and stabilization of the carbonium 
ion. The substituents must however be compatible 
with the imaging and stability characteristics of the f i- 

75 nal resist formulation. Preferred substituents include 
hydroxy (-OH), lower alkyl (preferably:-CH 3 ), and sub- 
stituted lower alkyl (preferably -CH 2 OAc, where OAc 
is acetate). 

The crosslinking agents include poly-functional 

20 aromatic polymers which react with acid to form be- 
nyzl carbonium ions. The polymers need not have 
functional precursor groups on each aromatic ring. 
The preferred polymer structures are poly acetoxy- 
methylstyrene and copolymers thereof. The most 

25 preferred copolymers are poly(acetoxymethyl- styr- 
ene-co-hydroxystyrene) polymers. Para orientation is 
preferred and the ratio of hydroxystyrene to acetoxy- 
methyl styrene is 4 to 1. 

The useful monomeric crosslinking agents are of 

30 the form of diacetoxymethyl phenolic monomers. It 
has been found that having the acetoxymethyl 
groups in the ortho position with respect to a phenolic 
hydroxy group promotes stabilized carbonium ions. 
The preferred monomeric carbonium ion precursors 

35 include 2,6-diacetoxymethyl-p-cresol, 2,6-diacetoxy- 
methylphenol, 2,2\6,6'-tetracetoxy methyl-Bisphenol 
A and trisacetoxy mestylene. 

Suitable photoacid generators for use in the pres- 
ent invention include radiation degradable acid gen- 

40 erators (sometimes known as photoacids). These 
photoacids include metallic and non-metallic onium 
salts and non-metallic sulfonic acid precursors which 
generate strong acids upon exposure to radiation. 
Typical of the onium salts are diaryliodonium and tri- 

45 arylsulfonium salts. These photoacids may include di- 
phenyliodonium hexafluoroarsenate, di(t-butyphenyl) 
iodonium hexafluoroarsenate, diphenyliodonium hex- 
afluoroantimonate, di(t-butylphenyl)iodonium hexa- 
fluoroantimonate, diphenyliodonium triflate, di(t-bu- 

50 tylphenyl)iodonium triflate, triphenylsulfonium hexa- 
fluoroantimonate, tri(t-butylphenyl)sulfonium hexa- 
fluoroantimonate, triphenylsulfonium hexafluoroar- 
sinate, tri(t-butylphenyt)sulfoninium hexafluoroasen- 
at , triphenylsulfonium h xafluorophosphate, tri(t-bu- 

55 tyt-phenyl)sulfonium hexaf luorophosphate, triphenyl- 
sulfonium triflate and tri(t-butylphenyl) sulfonium tri- 
flate. 

Among the non-metallic sulfonic acid precursors 
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which generate strong acids upon exposure to radia- 
tion are N-sulfonyloxyimides of the form 



N- 0S0 2 - R 



where R is selected from the group consisting of -CF 3 , 
- CF 2 CF 3 , -CF 2 CF 2 H, -(CF 2 ) n -2 where n = 1 to 4. 
where Z is H, alkyl, aryl, 
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agents will be known to those skill d in the art. 

The un-crosslinked portions of the resists film 
absorb the organometallic compound to provide the 
film with resistance to 0 2 reactive ion etching. 

The final step of the process of the present inven- 
tion involves reactive ion etching of the film to yield 
positive tone dry-developed images etching techni- 
ques and etching agents and equipment are well 
known in the art. In the present invention it is prefer- 
red that the etching plasma be an 0 2 plasma. 

The following examples are detailed descriptions 
of methods of preparation and use of the process of 
the present invention. The detailed preparations fall 
within the scope of, and serve to exemplify, the more 
generally described methods set forth above. The ex- 
amples are presented for illustrative purposes only, 
and are not intended to restrict or limit the scope of 
the invention. 



or 



20 Example 1 




where m = 1 to 5, where X any Y either (1 ) form a cy- 
clic or polycyclic ring which may contain one or more 
hetero atoms, (2) form a fused aromatic ring, (3) may 
be independently H, alkyl or aryl, (4) may be attached 
to another sulfonyloxyimide-containing residue, or (5) 
may be attached to a polymeric chain or backbone. 

The film may also comprise an aromatic dye 
which functions to absorb substantially all imaging 
mid and deep UV radiation incident on the film during 
the process before it reaches the substrate. The im- 
aging mid and deep UV radiation used to process the 
present invention preferably has a wave length of 
from about 200 to about 370 nm. Suitable dyes in- 
clude phenoxymethyl anthracene, anthraceneme- 
thanol, 9,10-diphenylanthracene, and phenanthra- 
cene and biphenyi derivatives. 

In the second step of the process of the present 
invention, the film is imagewise exposed to mid or 
deep UV radiation to densify the aromatic polymer in 
the exposed region of the film. Suitable radiation 
sources include various arc lamps as mercury, deu- 
terium or excimer laser source. 

In the third step of the process of the present in- 
vention, the film is contacted with an organometallic 
agent in liquid or gas phase. The preferred metallic 
portions of the organometallic agent comprise silicon, 
tin, gemanium and titanium. Preferred organometallic 
compounds are rganosilicon and organostannyl 
compounds including, for xample dimethylaminotri- 
methylsilane, hexamethyldisilazane, trimethylsilyl- 
chl ride, trimethyistannytchloride and 1,1,3,3,5,5- 
hexamethylcyclotrisiiazane. Other organometallic 



2.0g of poly (p-hydroxystrene-co-p-acetoxyme- 
thylstyrene) having approximately 8 p-hydroxy- styr- 
ene groups to 2 p-acetoxymethytstyrene groups and 

25 0.1 0g of triphenylsulfonium hexfluoroarsenate were 
formulated as a photoresist having 1 8 weight % of sol- 
ids in propylene glycol monomethyi ether acetate 
(PMA). This photoresist mixture was spin coated at 
4.000 rpm onto silicon wafers to form a coating 1 .0 u.m 

30 thick and the coated wafers were baked at 90°C for 
four minutes on a hot plate. The coated wafers were 
exposed to 16 mJ/cm 2 of deep UV radiation using a 
Perkin-Elmer Micraline 500 operating in the UV-2 
mode. The exposed wafers were baked on a hotplate 

35 for 3 minutes at 120°C . The exposed wafers were 
then silylated for 5 minutes at 70°C using 27, 10 3 Pa 
(200 Torr) of dimethylaminotrimethylsilane. The sily- 
lated wafers were transferred to a Plasma-Therm par- 
allel plate reactive ion etch tool for 0 2 plasma devel- 

40 opment of the relief image. The etching conditions 
were as follows: 150 watts RF power, 40 SCCM 0 2 , 
2,7 Pa (20 mTorr) and etch time of 30 minutes. The 
relief image generated in this Example is shown in 
Fig. 1. 

45 The sensitivity and contrast of this formulation at 

254 nm were determined to be approximately 3 
mJ/cm 2 and 9 respectively as are show in Fig. 2. 

Example 2 

50 

The amount of silicon incorporated into a resist 
film is strongly influenced by the silylation tempera- 
ture. This was studied by using IR spectroscopy to 
measure silicon uptake as a function of silylati n tenrv 
55 perature and xposure dose. In this Exampl th re- 
sist formulation of Example 1 was spin coat d onto 
NaCI substrates and baked. The coated substrates 
were divided into four sets, the 1st set was exposed 
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to 5 mJ/cm 2 , the 2nd set was exposed to 10 mJ/cm 2 , 
the 3rd set was exposed to 16 mJ/cm 2 , and the 4th 
set was unexposed. The wafers were baked at 1 20°C 
for 4 minutes and were silylated with dimethylamino- 
trimethylsilane for 5 minutes at 27, 10 3 Pa (200 Torr) 
at various reaction temperatures. Fig. 3 provides plots 
showing that the percent silylation (as determined by 
IR spectroscopy) increases with temperature and de- 
creases with UV exposure dose. 

Example 3 

This Example shows the influences that silylation 
temperature has on the quality of the developed relief 
image. In this study the formulation was coated onto 
12 cm diameter silicon wafers and was processed as 
described above in Example(s) 1 and 2. The process 
conditions were held constant except for changes in 
the silylation temperature which was varied from 70 
to 100°C. As may be seen from Fig. 4, the higher the 
temperature during silylation, the greater the degra- 
dation of the quality of the relief image. 

Example 4 

A top surface imageable resists was prepared by 
adding 9-phenoxymethylanthracene, an opaquing 
agent, to the resist composition of Example 1. The 
composition of the system was as follows: 17% 
(wt/wt) poly(p-hydroxystyrene-co-p-acetoxymethylstyr- 
ene), 0.9% (wt/wt) 9-phenoxymethylanthracene, 
0.9% (wt/wt) triphenylsulfonium trifluoromethylsul- 
fonate, and 81.2% (wt/wt) propylene glycol monome- 
thyl ether acetate (PMA). This photoresist composi- 
tion was spin coated at 3000 rpm onto silicon wafers 
to form a coating 0.8 urn thick coating. The coated 
wafers were baked at 90°C for 1 minute and were then 
exposed with 3.5 mJ/cm 2 of deep UV light using a 1X 
Ultratech step-and-repeat tool (model X-248E) oper- 
ating at 248 nm with a 7 nm wide band pass filter. The 
exposed wafers were then silylated for 2 minutes at 
70°C using 27, 10 3 Pa (200 Torr) of dimethylaminotri- 
methylsilane in a MONARCH single wafer silylation 
tool. The silylated wafers were transferred to a Mate- 
rials Research Corporation magnetically enhanced 
plasma etch tool (model # MIE 710). The etching con- 
ditions were as follows: 1 kW RF power, 1 0 SCCM 0 2 , 
1 33.3 1 0~ 3 Pa (1.0 mTorr), and an etch time of 1 .2 min- 
utes. The wafer was rinsed with 6:1 buffered HF, fol- 
lowed by water to remove a small amount of substrate 
residue. Fig. 5 shows the relief image generated in 
this process. 

Example 5 

Preparation of 2,6-diacetoxymethyl-p-cresol was 
accomplished in a quantitativ mann r by reaction of 
p-cresol with 2 equivalents of formaldehyde t form 



di-2,6-hydroxymethyl p-cresol which was further 
treated with acetic anhydride and sulfuric acid in acet- 
ic acid to form the diacetate(diester). 

This diacetate was compounded into a photore- 

5 sist formulation such that there was 14.40% ( w / w ) 
poly(p-hydroxystyrene), 1.00% ("VwJ 2,6-diacetoxy- 
methyl- p-cresol, 1.15% ( w / w ) 9- anthracenemetha- 
nol, 81 .99% ( w / w ) propylene glycol methyl ether acet- 
ate and 1.44% ( w / w ) MDT (trifluoromethylsulfonyloxy- 

10 bicyclo- [2.2.1]-hept-5-ene-2,3-dicarboximide), the 
non-metallic sulfonic acid precursor of EP Patent Ap- 
plication No. 9048016.6 filed 02 Feb, 1990, the dis- 
closure of which is incorporated by reference into the 
present application. This photoresist formulation was 

15 spin coated onto silicon wafers to form a 1 . 1 nm thick 
coating. The coated wafers were baked at 90°C for 1 
minute and were then exposed with 4.0 mJ/cm 2 of 
248nm light using a 0.37 NA CANON excimer step 
and repeat tool. The wafers were post-exposed baked 

20 on a 110°C hot-plate for 12 seconds. The wafers were 
then silylated for three minutes at 60°C using 13.3 
10~ 3 (100 Torr) dimethylaminotri- methylsilane in a 
MONARCH 150 single wafer silylation tool. The sily- 
lated wafers were etched in an Applied Materials 

25 AME5000 magnetically enhanced plasma etch tool. 
Etching conditions were as follows: 500 W RF power, 
20 SCCM 0 2 , 7 Pa (50 mTorr), 60 Gauss for 90 sec- 
onds. Etch residue was removed from the wafers with 
a 1 0 second immersion in 7: 1 BHF followed by a water 

30 rinse (Fig. 6). Imaging at 365 nm was also accom- 
plished with this resist system using GCA 0.45NA 
step and repeat tool. A dose of 20 mJ/cm 2 was used 
for imaging (Fig. 7). 

Although this invention has been described with 

35 respect to specific embodiments, the details thereof 
are not to be construed as limitations, for it will be ap- 
parent that various embodiments, changes and mod- 
ifications may be resorted to without departing from 
the spirit and scope thereof, and it is understood that 

40 such equivalent embodiments are intended to be in- 
cluded within the scope of this invention. 



45 



Claims 



1 . A process for generating a positive tone resist im- 
age on a substrate comprising the steps of: 
(a) coating the substrate with a film compris- 
ing (i) a film-forming aromatic polymer resin 

so having functional groups which activate said 

resin to stabilize said resin to electrophilic ar- 
omatic substitution, (ii) an acid catalyzable 
crosslinking agent which forms a carbonium 
ion upon reaction with acid, and (iii) a radia- 

55 tion degradable acid generator which is 

adapted to absorb imaging radiation, such 
that, upon crosslinking, said composition is 
more highly densified and is less permeable 
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to the absorption of an organometallic reagent 
in the cross! inked regions than it is in the non- 
crosslinked regions; 

(b) imagewise exposing of the film to mid or 
deep UV radiation to cause densification of 
the resin in the exposed portion of the film; 

(c) contacting said film with an organometallic 
reagent to absorb the organometallic agent in 
such more permeable unexposed areas; and, 

(d) etching the film with reactive ions to yield 
a positive resist pattern. 

2. The process of Claim 1 wherein the carbonium 
ion formed is a benzyl carbonium ion. 

3. The process of Claim 1 wherein the organometal- 
lic reagent is in liquid or gaseous form. 

4. The process of Claim 3 wherein the organometal- 
lic reagent is selected from the group consisting 
of organosilicon, organotin, organogermanium 
and organotitanium compounds 

5. The process of Claim 4 wherein the organometal- 
lic reagent is dimethylaminotri- methylsilane, 
hexamethyldisilazane, trimethyl- silylchloride, tri- 
methylstannychloride and 1,1,3,3,5,5-hexame- 
thylcyclotrisilazane. 

6. The process of Claim 1 wherein the functional 
groups of said aromatic polymer resin are phenol- 
ic hydroxy groups. 

7. The process of Claim 1 wherein the aromatic 
polymer resin is selected from the group consist- 
ing of poly(hydroxystyrene), poly(hydroxystyr- 
ene-co-t-butyioxycarbonyl- oxystyrene), poly(hy- 
droxy-styrene-co-hydroxy- methylstyrene), poly 
(hydroxystyrene-co-acetoxy- methylstyrene), and 
novolak resin. 

8. The process of Claim 7 wherein the novolak resin 
is an alkylphenolformaldehyde condensation 
product. 

9. The process of Claim 8 wherein the alkylphenol- 
formaldehyde condensation product is selected 
from the group consisting of cresol novolaks, 
ethylphenol novolaks, and xylenol novolaks. 

10. The process of Claim 1 wherein said acid catalyz- 
able crosslinking agent which forms a benzyl car- 
bonium ion upon reaction with acid is a polyfunc- 
tional monomer. 

11. The process of Claim 10 wh rein said polyfunc- 
tional monomer is selected from the group con- 
sisting 2,6-diacet xym thy-p- cresol, 2,6-diace- 



toxy phenol 2.2\6,6 , tetra- acetoxymethyl-Bi- 
sphenol A, and trisacetoxy- mesitytene 

1 2. The process of Claim 1 wherein said acid catalyz- 
5 able crosslinking agent which forms a benzyl car- 
bonium ion upon reaction with acid is a polyfu no- 
tional polymer. 

13. The process of Claim 12 wherein said polyfunc- 
10 tional polymer is selected from the group consist- 
ing acetoxymethylstyrene and copolymers there- 
of. 

14. The process of Claim 13 wherein said polyfunc- 
15 tional polymer is a copolymer of p- hydroxys tyr- 

ene and p-acetoxymethyl styrene where the mo- 
lecular ratio of p-hydroxystyrene to p-acetoxyme- 
thyi styrene is about 4 to 1. 

20 15. The process of Claim 1 wherein the radiation de- 
gradable acid generator which is adapted to ab- 
sorb imaging radiation is selected from the group 
consisting of metallic and nonmetallic on turn salts 
and non-metallic sulfonic acid precursors which 

25 generate strong acids upon exposure to radia- 

tion. 

1 6. The process of Claim 1 5 wherein the onium salts 
are selected from the group consisting of diary- 

30 liodonium salts and triarylsu If onium salts. 

17. The process of Claim 16 wherein the diaryiodio- 
nium salts are selected from the group consisting 
of diaryliodonium hexafluoroarsenates, hexa- 

35 fluoroantimonates, and triflates. 

1 8. The process of Claim 1 7 wherein the diaryl- iodo- 
nium hexafluoroarsenates, hexafluoroan- timon- 
ates, and triflates are selected from the group 

40 consisting of diphenyliodonium hexafluoro- ar- 

senate, di(t-buty1phenyl)iodonium hexafluoroa- 
rsenate, diphenyliodonium hexafluoroantimon- 
ate, di(t-butyl-phenyl)iodonium hexafluoroan- 
timonate, diphenyliodonium trif late, and di(t-bu- 

45 tyiphenyi)iodonium triflate. 

19. The process of Claim 16 wherein the triarylsulfoni- 
um salts are selected from the group consisting of 
trialkylsulfonium hexaafluoroantimonates, hexa- 

so fluoroarsenates, hexafluorophosphates, and tri- 
flates. 

20. The process of Claim 19 wherein the trialkylsul- 
fonium hexafluoroantimonates. hexafluor ar- 

55 senates, hexafluorophosphates, and triflates are 

selected from the group consisting of triph nyl- 
sulfonium hexafluoroantimonate, tri(t-buty1ph - 
nyi) sulfonium hexafluoroantimonate, triphenyl- 



6 
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sulfonium hexafluoroarsenate, tri(t-butylphe- 
nyl)sulfonium hexafluoroarsenate, triphenylsul- 
fonium hexafluorophosphate, tri(t-butylphe- 
nyl)sulfonium hexafluorophosphate, triphenylsul- 
fonium triflate, and tri(t-butyl-phenyl)sulfonium 5 
triflate. 

21. The process of Claim 15 wherein the non-metallic 
sulfonic acid precursors are N-sulfonyloxyimides 
of the form jo 



75 



where R is selected from the group consisting of 

- CF 3 , -CF 2 CF 3 , -CF 2 CF 2 H, -(CF 2 ) n -Z where n = 1 20 

to 4, where Z is H, alkyl, aryi, 



or 




25 



30 



35 

where m = 1 to 5, where X any Y either (1) form 
a cyclic or polycyclic ring which may contain one 
or more hetero atoms, (2) form a fused aromatic 
ring, (3) may be independently H, alkyl or aryl, (4) 
may be attached to another sulfonyloxyimide- 40 
containing residue, or (5) may be attached to a 
polymeric chain or backbone. 

22. The process of Claim 1 which further includes an 
effective amount of an aromatic dye to absorb 45 
substantially all imaging electromagnetic radia- 
tion incident on said film during imaging. 

23. The process of Claim 22 wherein said aromatic 

dye is selected from the group consisting of ni- so 
trostilbene, and anthracene or a biphenyl. 

24. The process of Claim 23 wher in said anthracene 
is selected from the group consisting of phenox- 
ymethyi anthracene, anthracene methanol, 55 
9,10-diphenylanthracen , and phenanthracen . 
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FIG. IB 

8 




9 



EP 0 543 762 A1 




EP 0 543 762 A1 




11 



EP 0 543 762 A1 




FIG. 5 
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FIG. IB 
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